A CDNAlibrary corresponding to mite protein was screened using anti-DerfII, a major allergen from the house dust mite Dermatophagoides farinae, antibody. Three possible clones were obtained that contained CDNAfragments coding for Der fII, and the nucleotide sequences of the fragments were determined. There were minor differences observed affecting the deduced amino acid sequence among the three CDNAfragments. The amino acid sequence of the purified native Der f II protein could be analyzed to 45 residues from the N-terminus. As a result of comparison, all the three CDNA fragments code for a mature protein with a derived molecular weight of about 14,000. The amino acid sequence was not homologousto any knownprotein sequences and it contained six cysteine residues and no./V-glycosylation sites.
House dust is one of the most important allergens causing atopic asthma and other atopic diseases. 1) Although house dust contains various kinds ofallergens such as mites, animal danders, and fungal spores, mites have been proposed as a major causative allergen in manyatopic diseases.2) There are manyspecies of mite in humanhabitations, but two Dermatophagoides species, D. farinae and D. amount of purified mite allergen is necessary for therapeutic purposes as well as for the diagnostic tests to detect that allergy. However, preparation of the purified allergen on a large scale is, at present, practically impossible. Therefore, we have attempted production of the purified major allergen of Dermatophagoides farinae, Der f II, by using recombinant DNA techniques; that is, cloning and sequencing the CDNA corresponding to Der f II.
Materials and Methods
Mites. D.farinae was cultivated in a flat flask containing animal feed at 25°C and 75% humidity for 30 days. After cultivation, saturated NaCl was added, and live mite bodies were separated from the feed by filtration as described previously. 7) Preparation of CDNAlibrary to D. farinae. Identification of the antigenicity of the fused Der f II. Each transformant was cultured in L-broth with 50 /ig/ml of ampicillin. The incubation was done at 30°C until the optical density at 660nm of the culture reached 0.6. Then the cultivation temperature was raised to 42°C and the culture was incubated for 2hr more. The cells were harvested by centrifugation. Samples from the cells were Sequencing ofcDNA. Plasmid DNAwas prepared from the selected anti-Der f II binding plasmid clone and characterized using restriction endonuclease. The subcloning was done using the plasmids pUC118 and pUC11913) for sequence analysis.
The CDNA insert was excised by
BamHI.^mHI-CDNA fragments were digested with various restriction endonucleases such as Ncol and subcloned into the appropriate sites of the vector. After transformation of the E. coli JM105, the isolated transformed colonies were infected by the helper phage M13KO7.Single-strand
DNAswere extracted from the resulting phage particles. DNAsequencing was done by the method of Sanger14) using a 7-DEAZAsequencing kit (Takara). The sequencewas analyzed using the sequence analysis software DNASIS(Hitachi Software Service). culture and the proteins were detected by Western blotting using anti-Der f II antibody, as described under Materials and Methods. As shown in Fig. 1 
Sequencing of CDNA
The CDNAinserts of the three clones were about the same length. To confirm their identity, the CDNAinserts of the clones were characterized using restriction endonucleases (Fig. 2) tail. An open reading frame consisting of416 nucleotides was confirmed that the differences of the restriction clevage sites resulted from base substitutions. Amongthem, some of the substitutions caused amino acid changes as shown in Fig. 5 . These base substitutions might be due to polymorphisms among gene sequences or to artifacts during CDNA synthesis and cloning procedures. All the sequences included 5' proximal end sequences. That is, CDNAof the Der f II has a pre-sequence. Inspection of the amino acid sequence at the pre-sequence suggests that
Der f II may have a signal peptide for secretion because of the presence of a hydrophobic core region rich in valine and leucine residues and a short alanine regionjust before the cleavage site (Fig. 3) . With respect to pFL2, the open reading frame that coded for the Der f II gene was different from that of /?-galactosidase, but it had 45 more nucleotides at the 5' region compared with the others. There was a translation initiation ATG codon at bases 34-37 in Fig. 4 Western blotting analysis (Fig. 1) , although the There were minor differences observ* among the three genes ( Fig. 4 and Fig. 5 It has been suggested that Der I allergen might be derived from a digestive protease secreted from the gastrointestinal tract of the mite, since it is closely related to fecal particles22) and its deduced amino acid sequence from a CDNAclone is similar to those of cysteine proteases.20)
The deduced amino acid sequence ofDer f II showed no significant homology with Derp I and any other proteins in databases, although Der f II has six cysteine residues. It is interesting that Der f II also has a pre-sequence like signal peptide as well as Derp I.
Since it has become possible to produce Der f II allergen by the genes coding for with Der f II, the technique may be used for the production of Der / II in a large quantity. If the desensitization therapy as well as diagnosis by standardized and purified mite major allergen is available for various atopic diseases caused by the house dust mites, it will be of great advantage for the clinicians as well as for those working on basic reserch in allergy.
